Site-directed mutagenesis of glutathione S-transferase YaYa: nonessential role of histidine in catalysis.
A cDNA encoding a rat liver glutathione S-transferase Ya subunit has been expressed in Escherichia coli and the expressed enzyme purified to homogeneity. In order to examine the catalytic role of histidine in the glutathione S-transferase Ya homodimer, site-directed mutagenesis was used to replace all three histidine residues (at positions 8, 143, and 159) by other amino acid residues. The replacement of histidine 8 or histidine 143 with valine did not affect the 1-chloro-2,4-dinitrobenzene-conjugating activity nor the isomerase activity. However, the replacement of histidine with valine at position 159 produced the mutant GST which exhibited only partial activity. A greater decrease in catalytic activity was observed by histidine----tyrosine or histidine----lysine replacement at position 159. On the other hand, the histidine 159----asparagine mutant retained full catalytic activity. Our results indicate that histidine residues in the Ya homodimer are not essential for catalytic activity. However, histidine 159 might be critical in maintaining the proper conformation of this enzyme since replacement of this amino acid by either lysine or tyrosine did result in significant loss of enzymatic activity.